The effects of an antibody to the rat transferrin receptor and of rat serum albumin on the uptake of diferric transferrin by rat hepatocytes.
The role of high-affinity specific transferrin receptors and low-affinity, non-saturable processes in the uptake of transferrin and iron by hepatocytes was investigated using fetal and adult rat hepatocytes in primary monolayer culture, rat transferrin, rat serum albumin and a rabbit anti-rat transferrin receptor antibody. The intracellular uptake of transferrin and iron occurred by saturable and non-saturable mechanisms. Treatment of the cells with the antibody almost completely eliminated the saturable uptake of iron but had little effect on the non-saturable process. Addition of albumin to the incubation medium reduced the endocytosis of transferrin by the cells but had no significant effect on the intracellular accumulation of iron. The maximum effect of rat serum albumin was observed at concentrations of 3 mg/ml and above. At a low incubation concentration of transferrin (0.5 microM), the presence of both rat albumin and the antibody decreased the rate of iron uptake by the cells to about 15% of the value found in their absence, but to only 40% when the diferric transferrin concentration was 5 microM. These results confirm that the uptake of transferrin-bound iron by both fetal and adult rat hepatocytes in culture occurs by a specific, receptor-mediated process and a low-affinity, non-saturable process. The low-affinity process increases in relative importance as the iron-transferrin concentration is raised.